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Abstract

Objective: This retrospective study aimed to evaluate the diagnostic
value of preoperative18F-Fluorodeoxyglucose (FDG)-positron emission
tomography/computed tomography (PET/CT) in detecting groin Lymph
Node (LN) metastases in newly diagnosed vulvar cancer patients.

Methods: In the period 01.01.2014 to 31.12.2018, we retrospec-
tively collected data by reviewing the medical record of 237 patients
with diagnosed vulvar cancer referred to Aarhus University Hospital.
In the study, 108 patients were included for final analysis. Inclusion
criteria was that all women should have histology from the groin with
either Inguinofemoral Lymph Node (IFLN) dissection, Sentinel Lymph
Node (SLN) procedure or Ultrasound (US)-guided biopsy. In addition,
all included patients underwent FDG PET/CT for primary staging of vul-
var cancer before operation. Sensitivity, specificity, Positive and Nega-
tive Predictive Values (PPV and NPV) in predicting LN metastases were
calculated in the overall study population. Results from FDG PET/CT
were compared with histopathology as reference standard.

Results: All included women underwent a standardized patient in-
vestigation program. This included a thorough gynecological examina-
tion, a Magnetic Resonance Imaging (MRI) and FDG PET/CT scan. We
found that PET/CT had a sensitivity of 90.9% (95% Cl 70.8-98.9%), spec-
ificity of 67.4% (95% Cl 56.5-77.2%), PPV of 41.7% (95%Cl 27.6-56.8%)
and a NPV of 96.7% (95% Cl 88.5-99.6%).

Conclusion: In this relatively large single-center study, we found
that FDG PET/CT has a high sensitivity and a high NPV in detecting LN
metastasis in the groin. This supports, that FDG PET/CT is a valuable
imaging modality in the management of vulvar cancer patients.

Keywords: Vulvar cancer; FDG PET/CT; Sentinel lymph node proce-
dure; Lymph node metastases.




e

Citation: Hansen CH, Mathiesen O, Bouchelouche K, Dahl K, et al. The value of preoperative FDG PET/CT in detecting groin \
metastases in vulvar cancer patients. J Clin Images Med Case Rep. 2022; 3(10): 2120. ‘

/

Introduction

Vulvar cancer accounts for 4-5% of gynecological cancers
and 1% of all cancers in women [1]. In Denmark about 80-120
women are diagnosed annually with the disease, and in 90%
the histology is of squamous cell type [2]. In Denmark patients
are treated at one of two gynecological oncological centers,
Aarhus University Hospital (AUH) or Rigshospitalet, responsible
for treating vulvar cancer patients. The typical pattern of spread
in vulvar carcinoma is via Lymph Nodes (LNs). Lymphatic drain-
age from the vulva is primarily to the inguinofemoral region and
secondarily to the external and internal iliac LN stations. Hema-
togenous spread is relatively rare. Size and stromal invasion and
particularly groin and distant metastases are important prog-
nostic factors, and for that reason, detecting LN metastases is
of highest clinical interest. In absence of groin and distant me-
tastases, the 5-year overall survival rate is 86%, while presence
of groin metastases and spread to surrounding tissues leads to
a decrease in overall survival to approximately 51% [3]. Knowl-
edge of LN status can be obtained by removal of all the inguinal
LNs by Inguinofemoral Lymph Node (IFLN) dissection.

However, at the time of diagnosis approximately 70% of the
IFLNs are negative for metastases and the procedure is associ-
ated with high rate of wound infection and lower limb morbid-
ity, especially lower limb lymphedema, which can be a chronic
and a disabling condition [4].

Therefore, current research in vulvar cancer is focused on
identifying patients in whom IFLN dissection could be unneces-
sary in the attempt to reduce morbidity following IFLN dissec-
tion. In women with radiologically negative groin LNs and tumor
size less than 4 cm, Sentinel Lymph Node (SLN) procedure is
considered a safe and sufficient procedure with less post-oper-
ative complications compared to full groin lymphadenectomy
[5-7].

18F-Fluorodeoxyglucose (FDG)-Positron Emission Tomogra-
phy/Computed Tomography (PET/CT) is widely used for evalu-
ation, staging, and restaging of many cancers. However, only
few mainly small studies with conflicting results have evaluated
the role of FDG PET/CT for detecting LN metastases in vulvar
cancer [8]. Recently, a retrospective study with 160 vulvar can-
cer patients reported good sensitivity and Negative Predictive
Value [NPV] in discriminating metastatic from non-metastatic
LNs [9]. According to the NCCN (National Comprehensive Can-
cer Network) Guidelines, whole body FDG PET/CT should be
considered for vulvar cancer tumors >2 cm or if metastases are
suspected due to abnormal physical examination [10].

The aim of this study was to investigate the diagnostic value
of preoperative FDG PET/CT in detecting groin LN metastases in
newly diagnosed vulvar cancer patients.

Methods
Study design

This study is retrospective and has been approved by the
Danish Data Protection Agency.

We collected data on women diagnosed with vulvar cancer
at AUH, in the period 01.01.2014 to 31.12.2018. To be included,
the women should have followed the usual investigation pro-

gram. Excluded from the study were patients having histologi-
cal types other than squamocellular carcinoma. Furthermore,
we excluded patients without an FDG PET/CT performed, due to
various reasons e.g., very high age and poor general condition,
depth of invasion less than 1 mm, comorbidity or known dis-
seminated cancer when referred to the hospital. Some patients
did not have an FDG PET/CT done, since they did not wish fur-
ther investigations. Finally, patients not operable or without his-
tology from the groin were excluded. See flowchart in Figure 1.

The medical record of each patient included in the study was
reviewed and data concerning tumor- and patient characteris-
tics were collected (Table 1 and 2). For BMI and age we calcu-
lated the median. For the remaining background data regarding
tumor- and patient characteristics, we calculated the percent-
age contribution for each characteristic.

/Table 1: Table presenting patient characteristics of all 108 in- \‘

‘\\cluded women. Y
Characteristics No. %
Age at diagnosis
Median (range) 67.5 (27-87)
BMI
Median BMI’ (range) 26.15 (15.1-51.3)
HPV status
Positive 8 7.4%
Negative 35 32.4%
Not available 65 60.9%
Lichen Sclerosus
Yes 38 35.2%
No 14 13%
Not available 56 51.9%
Smoking status
Smoker 31 28.7%
Ex-smoker 19 18%
Never smoked 56 51.9%
Not available 2 1.9%
Diabetes
Yes 22 20.4%
No 86 79.6%

Patient investigation program

At AUH the patient investigation program is standardized
and organized as an interdisciplinary collaboration between dif-
ferent specialties. The investigation program and treatment are
developed according to national guidelines based on present
evidence.

Patients with biopsy-verified vulvar cancer, are referred to
the Department of Gynecology, AUH. All biopsies are reviewed
by a specially trained gyn-onco pathologist. If depth of invasion,
defined by the pathologist, is > or = 1 mm, the patient is exam-
ined with a Magnetic Resonance Imaging (MRI) and a FDG PET/
CT scan. Scans are used to describe local spread of the tumor
including LN metastases to the groin, and distant metastases.

The pathological results and scans are discussed at a mul-
tidisciplinary conference with participants of highly specialized
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\‘/ Table 2: Tumor characteristics. \‘
%
Tumor characteristics No %
Focal site of tumor
Multifocal 17 15.7%
Unifocal 91 84.3%
Surgery of the groin
SN 66 61.1%
Full exairesis 31 28.7%
Only US-guided biopsy 4 3.7%
SN in one groin, full exairesis in the other groin 5.6%
True cut biopsy 1 0.9%
Distance of tumor from midline
Over 1cm 27 25%
Under 1cm 80 74.1%
Not specified 1 0.9%

onco-gynecologists, oncologists, pathologists, specialists in nu-
clear medicine, CT and MRI radiologists.

Subsequently, the patient investigation program includes a
thorough gynecological examination, if needed in general anes-
thesia. The examination is performed by an onco-gynecologist
and an oncologist with the purpose of evaluating tumor size
and localization, any involvement of urethra and/or rectum or
anus, uni- or multifocal lesions and distance to midline. These
tumor characteristics are registered in the medical record for
each patient.

Surgical procedure

Treatment depends on the results of the MRI, FDG PET/CT
and the gynecological examination. Surgery is considered if the
tumor is restricted to vulva and not involving urethra or rectum,
except from the most distal 1 cm of urethra. If the depth of inva-
sion is 21 mm, surgery of the groin with either SLN procedure or
IFLN dissection, will be offered.

If groin LNs are palpable and malignancy suspected, or ma-
lignancy is suspected on MRI and/or FDG PET/CT, an US-guided
biopsy of the suspicious node is performed. When biopsy-veri-
fied LN metastases are found, SLN procedure is not performed.

Otherwise, SLN procedure is offered when tumor is <4 cm,
unifocal and depth of invasion is > or = 1 mm. Indications for pri-
mary IFLN dissection are when tumor is > or = 4 cm and depth
of invasion >1 mm, or if tumor is multifocal [11].

If tumor is located <1 cm from the midline SLN procedure
or IFLN dissection is performed bilaterally. Deviations from the
patient investigation program can be made due to individualiza-
tion because of for example age or the general condition of the
patient.

FDG PET/CT

FDG PET/CT images were performed with a 64-slice General
Electric Discovery 690 PET/CT (General Electric Healthcare, Lit-
tle Chalfont, Buckinghamshire, UK). Capillary blood glucose was
measured to ensure glucose levels were <150 mg/dL before
scanning. After a minimum of 6 hours of fasting, the patients
were injected i.v. with 4 MBqg/kg 18F-FDG. After injection, the
patients rested for 60 min., whilst ingesting an iodide-contain-
ing per oral contrast media and water (16 mL Omnipaque (240
mg iodide/mL) in 500 mL water). Shortly before the scan, the

patients were asked to empty their bladders. At 60 min. after
the injection of FDG, a high dose CT with contrast i.v was per-
formed followed by PET with a scan time of 2-5 min. per bed
position (depending on Body Mass Index [BMI]) from the base
of the skull to the upper thigh with the patient supine. Unless
patients had contraindications to i.v contrast, an automated in-
jection was performed of an iodide-based contrast medium in
a weight-adjusted dose at 0.8 mL/kg (Omnipaque 300 mgl/ml).
CT images were acquired at 120 kV and reconstructed into a
512 x 512 matrix with a slice thickness 2.5 mm. The attenua-
tion corrected PET data were reconstructed iteratively using a
three-dimensional Ordered-Subset Expectation Maximization
(OSEM) algorithm. Images were reconstructed into a 400x400
matrix with a slice thickness of 2 mm. Voxel size in the final re-
constructed PET-image was 2 x 2 x 2 mm.

PET images were transferred to a clinical software viewing
platform (Hybrid viewer, version 1.4, Hermes Medical Solutions,
Stockholm, Sweden) and made available for analysis, interpre-
tation, and description by adiagnostic team consisting of an ex-
perienced radiologist and an experienced specialist in nuclear
medicine, both with many years of experience in reporting FDG
PET/CT. Increased FDG uptake in LNs (SUVmax higher than liver
SUVmax) were reported as suspicious of malignancy. On CT, LNs
measuring more than 10 mm in the short axis diameter were
suspicious of malignancy.

Statistical analyses

The histological results from the investigation of LNs were
considered the golden standard. We found the histological re-
sults by exploring the medical journals and we used histology
from either SLN, IFLN dissection, US-guided biopsy or truecut
biopsy. We compared the histological findings with the results
of the FDG PET/CT scan to finally calculate the Positive Predic-
tive Value (PPV), Negative Predictive Value (NPV), sensitivity
and specificity in predicting groin LN metastases. These were
our primary outcomes. Stata 16.1 analytic software (Stata Corp
LP, College Station, TX) was used for the statistical analyses.

Regarding patient characteristics, we analyzed data by cal-
culating percentages of characteristics concerning HPV, Lichen
Sclerosus, smoking status and diabetes. For data concerning
BMI and age, we found the median including the range.

Results

During our inclusion period, 237 patients with a diagnose of
unspecified vulvar cancer were consecutively examined at AUH.
129 patients were excluded not fulfilling the inclusion criteria,
mainly due to histological type other than squamous cellular
carcinoma (31 patients) or due to lack of histology from the
groin/not operable (42 patients). The primarily reason for lack
of histology was due to disseminated disease on FDG PET/CT
and therefore referral to the Oncological Department for treat-
ment with radiation therapy and/or chemotherapy. For further
exclusion criteria, see flowchart in Figure 1. Overall, 108 women
were analyzed. All underwent vulvar surgery with either IFLN
dissection (31 patients), SLN procedure (66 patients), both IFLN
and SLN (6 patients), only US-guided biopsy (4 patients) or true-
cut biopsy (1 patient).

For data concerning patient characteristics, we found that
the median age was 67.5 years (range 27-87). For BMI the me-
dian was 26.15 (range 15.1-51.3). Most of the patients had nev-
er smoked (51.9%), though still a high proportion were current
smokers (28.7%). For further characteristics, see Table 1. For

www.jcimcr.org

Page 3



selusion of women with histological type other than
squamo ma

\\ Figure 1: Flowchart with inclusion- and exclusion criteria. Y,

data concerning tumor characteristics, we found that tumors
were mainly unifocal (84.3%) and placed less than 1 cm (74.1%)
from the midline. Finally, histology was primarily obtained from
lymph nodes removed using SLN procedure (61.1%). See Table
2.

Primary outcomes
The primary outcomes are illustrated in Table 3.

We found that FDG PET/CT had a high sensitivity of 90.9%
(95% ClI 70.8-98.9%) and an even higher NPV of 96.7% (95% ClI
88.5-99.6%). We found a quite lower specificity of 67.4% (95%
Cl 56.5-77.2%) and a PPV of 41.7% (95% Cl 27.6-56.8%) (Table
3). Our primary outcomes are based on a patient-by-patient ba-
sis, meaning we counted and analyzed on patients and not on
numbers of LNs in the groins. Figure 2 and 3 show example of
primary staging with FDG PET/CT in two vulvar cancer patients.

\

/- ™
[ Table 3: Primary outcomes: Sensitivity, specificity, PPV and NPV. |
.

Figure 2: 79-years old woman with newly diagnosed vulvar cancer
referred for primary staging with FDG PET/CT. A large tumor with
high FDG uptake is seen in vulva on the MIP image (A) and the axial
fused PET/CT image (B, arrow). Several both enlarged and not en-
larged lymph nodes with high FDG uptake are seen in both groins
(A,C,D, red arrows) and bilateral in pelvic area (D, yellow arrows).

| Lymph node metastases were confirmed by histology.

Figure 3: 72-years-old woman with newly diagnosed vulvar cancer
referred for primary staging with FDG PET/CT. A small area with
increased FDG uptake is seen in the right side of vulva as dem-
onstrated on MIP (A) and fused FDG PET/CT image (B). Two small
suspicious lymph nodes in the right groin with high FDG uptake are
seen on (A,C,D). Biopsies confirmed lymph node metastases from
vulvar cancer. Furthermore, FDG PET/CT showed bilateral lung in-

J
. Histological No histological
Primary . .
metastatic spread | metastatic spread
outcomes ; ;
to the groin to the groin
PPV: 41.7%
Pj;{_ﬁ; N =20 N =28 (95% CI 27.6-
P 56.8%)
NPV: 96.7%
PET/CT
ne a/t-(i:ve N=2 N =58 (95% Cl 88.5-
& 99.6%)
Sensitivity: Specificity:
90.9% (95% ClI 67.4% (95% CI
70.8-98.9%) 56.5-77.2%)
Discussion

The purpose of this study was to investigate the efficacy of
FDGPET/CT to detect LN metastases to the groin in newly diag-
nosed vulvar cancer patients. Groin LN metastases are an impor-
tant prognostic factor, since metastases to the groin decreases
the 5-year overall survival rate considerably [3]. Considering the
importance and worse prognosis of false negative results due to
under treatment, we chose to focus on sensitivity and NPV as
our primary data for analysis. The more false negative results,
the lower sensitivity and NPV. The study showed that FDGPET/
CT had a high sensitivity of 90.9% (95% Cl 70.8-98.9%) and an
even higher NPV of 96.7% (95% Cl 88.5-99.6%). Contrary, we
found a low specificity of 67.4% (95% Cl 56.5-77.2%) and a PPV
of 41.7% (95%Cl 27.6-56.8%) in detecting groin LN metastases.

Few previous studies have investigated the role of FDG PET/
CT in detecting groin LN metastases in vulvar cancer patients
using histopathology as reference. These studies have reported

\ filtrates with high FDG uptake due to infection. )
o

varying results with sensitivities ranging from 50 to 100% and
NPV from 57 to 100% (2; 9; 12-19). This variation may be ex-
plained by e.g. the differences in study designs and different
reference standard. Some studies were retrospective, like our
study, while others were performed prospectively. A consider-
ation is that in rare diseases, data may be collected from vari-
ous centers to allow a higher number of included patients in-
troducing potential bias. In our study, we did not collect data
from different centers, though vulva is relatively rare disease.
Instead we collected data only from AUH securing homogeneity
and patient being treated after exact same patient investigation
program.

The high NPV and sensitivity in our study is in accordance
with the results reported in a Dutch study by Collarino et al [20].
Like most of the other studies, this is a prospective study with
a small study group consisting of 33 patients, all scheduled for
IFLN dissection. As in our study, they report a high sensitivity
of 95.2% and NPV of 96.4%. Moreover, their data results in a
relatively low specificity of 75% and PPV of 69%.

Similar results are reported in another recent study by Rufini
et al. from 2021, which is methodologically very similar to our
study being a single center study with a retrospective design
[9]. Opposite other studies this study is characterized by a rela-
tively large study population of 160 included patients. LN status
were evaluated using two qualitative methods; PET alone and
FDG PET/CT. A sensitivity of 78.9%, specificity of 78.2%, PPV of
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61.2% and NPV of 89.4% were found when combining PET and
CT. Though, sensitivity is not as high as in our study, the NPV for
detection of metastatic lymph nodes were still high.

A high NPV indicates that a negative FDG PET/CT with great
accuracy predicts the absence of LN metastases to the groin.
The high NPV found in our study, as well as in other similar stud-
ies, supports the clinical importance of FDG PET/CT in selecting
vulvar cancer patients with unifocal tumors less than 4 cm for
groin SLN procedure [9]. The low PPV means, that a positive
FDG PET/CT is not highly predictive for groin LN metastases.
Thus, a positive FDG PET/CT needs to be interpreted with cau-
tion.

In our study, we also found a low PPV of 41.7% indicating that
a PET positive LN in the groin not necessarily means metastasis
to the LNs. This is in contrast to the results from a study by Cohn
et al [13]. They analyzed their results on a patient-by-patient
basis, like we did in our study, as wells as by a groin-by-groin
basis. On a groin-by-groin basis they found FDG PET/CT to have
a sensitivity of 67%, specificity of 95%, PPV of 86%, and NPV
of 86%. On a patient-by-patients basis they report a sensitivity
of 80%, specificity of 90%, PPV of 80% and a NPV of 90% [13].
However, the authors report a quite lower sensitivity, which
was due to more false-negative findings, especially on a groin-
by-groin basis. It is interesting and worth noticing, that when
analyzing on a groin-by groin basis instead of patient-by-patient
basis, results are affected significantly. The authors suggest that
false negative findings might be due to either micro-metastases
or completely tumor necrotic LNs which are metabolically in-
active, leading to false-negative PET findings. Similar, it is well
known that reactive benign LNs can have FDG uptake, result-
ing in false positive results. This is a pitfall when analyzing on a
patient-by-patient basis as well as on a groin-by-groin basis. All
patients underwent groin lymphadenectomy, either unilateral
or bilateral.

FDG PET/CT is widely used in the management of different
cancers. The possibility of combining anatomical as well as func-
tional imaging is the main advantage when using this imaging
modality. The benefits range from diagnosing, treatment plan-
ning and to evaluating a treatment response. FDG PET/CT can
identify even small signs of cancer very early resulting in early
diagnosis and staging. FDG PET/CT may detect small but not en-
larged LN metastases, whereas both MRI and CT rely on size
and structural characteristics. No other commonly used imag-
ing modalities such as Ultrasound (US), CT or MRI are just as
precise [21]. The advantages of FDG PET/CT are widely known
and has therefore become standard procedure in the clinical
management of different cancers world-wide [21]. Our study
support the significant role of FDG PET/CT in the investigation
program of vulvar cancer patients.

Though, there are also well-known challenges associated
with the use of FDG PET/CT. FDG PET/CT demonstrates the FDG
uptake (a marker of glucose metabolism) in the tissue, which is
increased in most malignancies, but increased FDG uptake can
also be seen in benign, and in normal tissue with physiological
uptake. Consequently, increased FDG uptake is not specific for
metastases [22]. Beside metastases, FDG uptake is correlated
with inflammatory activity or infection, limited uptake in very
small tumors (micro-metastases), hyperglycemia and hyperin-
sulinemia resulting in altered uptake or reactive LNs due to e.g.
earlier groin surgery [23]. These pitfalls are important knowl-
edge for the physician interpreting the images [24], but it is also
important for the surgeons when using FDG PET/CT as part of

the standard procedure in the management of vulvar cancer
patients.

Knowledge about advantages and disadvantages of FDG
PET/CT has also been important when interpreting data from
our study. A high NPV is one of our main results. This indicates
that a PET negative LN most likely does not contain metasta-
ses. This may have therapeutic consequences. According to cur-
rent protocol, a negative FDG PET/CT is followed by SLN pro-
cedure if other criteria for SLN procedure are fulfilled. Though
SLN procedure is considered a safe method, side effects may
occur as it is a surgical procedure [5]. Associated side effects
are for instance wound infection and lower limb morbidity,
though the risk of side effects is lower than surgery with full
IFLN dissection. According to data from our study, patients with
a negative FDG PET/CT most likely have a healthy groin, since
few are false-negative. This leads to questioning whether it is
in fact necessary with surgery of the groin, especially in the
case of high-risk patients (e.g.very high age, severe comorbid-
ity, high BMI), where the risk of complications due to surgery
is increased. In addition, these patients might have difficulties
tolerating any complications. Though, on the other hand, cur-
rent guidelines are based on older published studies, especially
the first Groningen International Study on sentinel nodes in
vulvar cancer (GROINSS-V) [7] from which indications for SLN
are mainly based. SLN procedure is considered an overall safe
method when performed by highly specialized surgeons (5; 25).
Furthermore, metastases to the groin is the most important
prognostic factor, meaning overlooking metastases can be fatal
[3]. Under treatment of false-negative patients consequently
worsening the prognosis could justify possible overtreatment
of this group. A final consideration concerning the high NPV in
our study is the potential possibility of expanding the criteria
for SLN procedure. To avoid morbidity due to IFLN dissection,
SLN procedure might be performed on vulvar cancer patients
also with multifocal disease and/or tumors larger than 4 cm if
the PET/CT is negative. Evidence to guide such an extension of
indications for SLN procedure is of course needed and might be
investigated in future studies.

A low PPV is a result of false-positive FDG uptake in non-ma-
lignant LNs. This means, that the finding of a positive LN on FDG
PET/CT scan does not necessarily correlate with metastases
to the groin. As mentioned, benign reactive LNs may have in-
creased FDG uptake. This is important knowledge prior to plan-
ning of further treatment strategy for the patient. The finding
of false-positive results in the groin can have a negative impact
by resulting in unnecessary concerns, hospital visits, further ex-
aminations, IFLN dissection and subsequent morbidity.

False-positive findings can be due to increased FDG uptake in
benign LNs following vulvar biopsy or shaving, which may lead
to difficulty in interpretation of metastases. High levels of FDG
uptake in large, necrotic and inflamed tissues leading to false-
positive results seem to be the major limiting factor to the ef-
fectiveness of using whole body PET/CT in the management of
vulvar cancer patients [22]. Thus, it is important to be aware of
common pitfalls when reporting FDG PET/CT in vulvar cancer
patients [24].

Another consideration with the routine use of FDG PET/CT as
part of the patient investigation program is incidental findings
as a result of scanning the whole body [26]. The possibility of
finding distant metastases of vulvar cancer is obviously benefi-
cial, although seldom. Though, in some cases, by searching the
whole body for metabolic and anatomic alterations, this may
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result in findings of unexpected malignancies [26]. It could have
a positive impact by potentially resulting in earlier diagnosis
leading to earlier treatment of the malignant finding. Howev-
er, the findings may also be insignificant, due to FDG uptake in
non-malignant conditions. Since unexpected findings cannot be
neglected, patients might undergo unnecessary concerns and
time-consuming processes. These might include invasive proce-
dures, also associated with potential side effects and complica-
tions in the diagnosis of cases with incidental findings.

Our study had some limitations. The data are based on a sin-
gle center study. It could be beneficial since the clinical investi-
gators are often continuously involved. Though, a single center
trial is often associated with a relatively smaller study popula-
tion. Especially vulvar cancer studies are often characterized by
relatively few included patients due to the rare occurrence of
the disease.

A great strength of this study is the homogeneity. In Den-
mark and in our study only a few pathologists and a few sur-
geons are managing the investigation program and treatment
of vulvar cancer patients. All patients are discussed at highly
specialized MDT conferences (gynecologists, oncologists, pa-
thologists, specialists in nuclear medicine, CT and MRI radiolo-
gists). Thus, patients are treated by the same highly specialized
team, working after the same protocol, meaning the patients
are examined the same way. This ensures high standard and
high quality in the investigation program, which strengthen the
study. However, despite highly specialized team and SLN con-
sidered as golden standard, it is worth questioning whether the
histological result is always correct. According to the GROINSS-V
study [7], SLN procedure is a safe method in early stage vulvar
cancer in diagnosing metastases to the groin. Still, the histologi-
cal result depends on both the surgeon and the pathologist.
Even though the highly specialized team has a great routine and
expertise, failures may happen. Malignant tissue is removed by
the surgeon based on a predefinition of the area, but some pa-
tients might be more difficult operating, e.g patients with a high
BMI. In those cases, there is a risk that the surgeon is not able
to find the SLN. Furthermore, there is a risk of overlooking small
metastases by the pathologist.

A final great strength is the use of Civil Personal Registration
(CPR) number which is the Danish form of social security num-
ber. This ensures great control of data on our included patients
enabling us to have a secure access to identify all patients. Since
data is registered in the electronically medical journal, we had
the opportunity to review the journals safe and very thoroughly.

Conclusion

In our study, we found that primary staging with FDG PET/
CT scan had a high sensitivity and a high NPV in detecting LN
metastasis to the groin in vulvar cancer patients. Consequently,
FDG PET/CT seems to be an effective imaging modality for bet-
ter planning of patient groups suitable for surgical procedures,
especially selection of patients for SLN procedure. Thus, FDG
PET/CT may have an important implication on the clinical man-
agement of vulvar cancer patients. FDG PET/CT may allow high-
risk patients to avoid surgical procedures to minimalize risk of
morbidity in selected patients, and potentially allow for an ex-
pansion of indications of SLN procedure. However, due to the
low PPV, a PET positive LN in the groin is not a guarantee for
metastasis to the LNs, since FDG uptake in benign tissue can be
seen. In addition, it might be associated with uncertainty, un-
necessary concerns, hospital visits, further examinations, IFLN

dissection and subsequent morbidity.

Available evidence on the impact of FDG PET/CT in detect-
ing LN metastases in vulvar cancer patients is currently sparse.
Thus, the role of FDG PET/CT in vulvar cancer patients need to
be further evaluated in larger prospective multicenter trials.

Highlights

- FDG PET/CT is increasingly used for primary staging
and detection of recurrence in vulvar cancer patients.

- There are only sparse data on the efficiency of PET/CT
in vulvar cancer patients.

- Our data support FDG PET/CT as being effective for pri-
mary staging of vulva cancer patients and therefore useful for
better therapy planning of patient groups suitable for surgical
procedures.
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